Introduction
Multicomponent reactions (MCRs) are one of the popular synthetic techniques where more than two substrates react, and have been extensively utilized to obtain simple to complex organic molecules [1] [2] . Recently, it has gained significant attention due to its several advantages such as atom, step, and pot economy and are considered as a vital tool in combinatorial chemistry [3] and diversity oriented synthesis [4] . MCRs have played a giant role in synthesis of heterocycles in drug discovery programme [5] [6] . Modern organic synthesis construction of the complex heterocycles by MCRs has become an attractive approach [7] .
The spirooxindoles are structurally complex natural products and possess some bioactive properties [8] [9] [10] [11] [12] . Many naturally obtained spirooxindoles are elacomine, coerulescine, horsfiline, welwitindolinone A, alstonisine, spirotryprostatin A, and surugatoxin. They show potent cytotoxic activity and are known as h5-HT6 serotonin receptors, oxytocin antagonist, estrogen-receptor modulators, and antiproliferative agents [13] [14] [15] . Spirooxindoles are promising medicinal molecules in clinical phases [16, 17] . MK-1602 (Scheme 1, 1) has completed phase-2 clinical trials and reported to treat migraine. Similarly, MI 77301 (Scheme 1, 2), a highly complex spirooxindole, has been reported in phase-1 clinical trials that may inhibit the interaction of p53 to mouse double minute 2 homolog (MDM2), and a protein-protein interaction [17] .
Isatin is one of the most important scaffolds that provides spiro-molecules bearing oxindole moiety [18] . Due to the importance of the spirooxindoles, extensive work has been done for its synthesis. In this direction, we have also explored methods for the synthesis of oxindoles spirofusedpyrans along with the embedded coumarin moiety [19] [20] [21] . Literature survey revealed the fact that several synthetic methods have been developed to obtain spirooxindoles attached pyran and coumarin moiety. A three-components condensation is including isatin, malononitrile, and 4hydroxycoumarin [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] . Each of the known procedures for the synthesis of corresponding spirooxindoles has its merits; however, further studies are still needed to develop a facile, environmental, and economical multicomponent methodology. To improve yields, most of the reported methods employed nano-particles as heterogeneous catalysts. Although the reports have importance in fundamental research and merit in terms of sustainable chemistry, the issues lie with the reproducibility of morphology and particle sizes [42] [43] [44] . To accelerate the organic reactions using small organic molecules, the organocatalysis has played a giant role in organic synthetic transformations. Recently, organocatalysis has gained a great deal of attention in organic synthesis and is one of the important promising area of research [45] [46] [47] .
Imidazole is one of the organocatalyst and has a very unique reactivity pattern. It has aza (-N=) and amine (-NH-) functionalities in its five membered ring that makes it amphoteric in nature. nature it may minimize the formation of the side products and improve the yield of the desired compound. Catalytic nature of imidazole has been explored by different groups [48] [49] [50] .
In continuation of our work to explore the potential of imidazole as organocatalyst in multicomponent reactions (MCRs) [51] we became interested in exploring the imidazole in the synthesis of spirooxindoles. Considering the importance of these molecules, and in continuation of our efforts towards the synthesis of functionalized heterocycles by MCRs, we wanted to explore imidazole to access a complex spiro-heterocycles using in situ generated isatylidene malononitriles derivatives and 4-hydroxycoumarin (Scheme 2). To develop a green and sustainable process for the synthesis of heterocyclic molecules using MCRs, we have developed an efficient method for synthesis of the spirooxindoles embedded with pyrans and coumarin moiety using imidazole as an organocatalyst, and employing water as a green solvent. Scheme 1. Spirooxindole molecules in clinical trials.
Scheme 2. Three component reaction for the synthesis of spirooxindole.

Experimental
Materials and Methods
All the reagents were used without further purification and were procured from commercial sources. The reactions were performed under the normal atmosphere condition. The progress of the reaction and purity of the compound were monitored using the thin layer chromatography (TLC) carried out on the silica gel with UV light and iodine as visualizing agent. A Shimadzu FT-IR-8400 spectrophotometer was used for recording the IR spectra. 1 
Results and Discussion
In our initial study, isatin (1 mmol), malononitrile (1 mmol) and 4-hydroxycoumarin (1 mmol) were allowed to react under the catalyst-free conditions in distilled water as a solvent and at room temperature. The desired product, 4a, was obtained only in a very small amount after 24 h ( Table 1 , entry 1), and slight increase in yield was observed at reflux condition in 10 h ( respectively, but no significant impact on yield was observed compared with that of the water solvent. Non-polar solvent such as toluene (Table 1, entry 15) was also tested in this reaction; however, the yields were found in trace amount. From the optimization, Table 1 , imidazole as a catalyst and water as a solvent was observed to be the most suitable for this type of reactions.
With the optimized conditions in hand we turned our attention to explore the scope and general applicability of this process by carrying out the synthesis of spirooxindoles using different isatins and 4-hydroxycoumarin ( Table 2 ). Isatin derivatives with varying electron donating/withdrawing functionality in the aromatic ring as well as N-substituted methyl/phenyl were tested and were found to be suitable in this reaction ( Table 2 , 4b-4g) in good yields. Highest yields were observed for Nprotected isatin derivatives and in case of nitro derivative lower yield was observed among all the synthesized spirooxindole molecules. 6-nitro derivative of 4-hdroxycoumarin was prepared according to the reported procedure [52] and was utilized for the synthesis of 4h (Table 2, entry 8).
These synthesized molecules were confirmed from IR spectra and melting point reported in the literature. 1 H NMR and 13 C NMR spectra for one of the compound 4a is provided in Figure 1 and Figure   2 , respectively.
To check the feasibility of this developed process, a scale-up reaction was performed under the optimized reaction condition to obtain 4a by taking isatin (10 mmol), malononitrile (10 mmol) and 4-hydroxycoumarin (10 mmol) and the obtained yield was 97%. Finally, a comparison was made between the present reaction process and many other earlier reported protocols for the synthesis of 4a as a model compound. The results summarized in Table 3 reveals that the process developed by us is superior to most of the earlier reported methods in terms of operational simplicity, yields, reaction time, cost, easy availability, reusability, and environmental compatibility.
Proposed mechanism
In catalytic cycle of imidazole, we believed that it condenses the isatin (1) and malononitrile (2) to form an intermediate A (isatylidene malononitriles) which subsequently reacts 
Conclusion
The present work describes an imidazole-mediated organocatalysed multicomponent reactions in water. In situ generation of isatylidene malononitriles followed by the reaction with 4hydroxycoumarin leads to easy access of a wide range of spirofused 4H-pyrans embedded coumarin derivatives. This protocol has the advantages of a wide scope of substrates, ready availability, lower cost recyclable process, operational simplicity and there is no need for column chromatographic separation with good to high isolated yields.
